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Abstract 
Information technology outsourcing in China has developed fast, it plays a more and more important role in economic 
development of China. Economic analysis and early warning system of information technology outsourcing, which reflect 
the status of ITO, can promote the healthy development of the industry. This paper constructed the indicator system by the 
method of time difference relevance and peak-valley. The weight vector of each indicator is attained by using support vector 
regression. It also calculated the comprehensive early warning index and established the early warning index system. At last, 
we used a group of signal lamps to reflect the status at every time. Based on the reality of ITO in China, this paper found that 
the development speed of ITO is slowing in recent months, the government should take out some positive measures. 
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1. Introduction 
Outsourcing is that the enterprises or organizations transfer their own work to outside suppliers [1]. 
Information technology outsourcing (ITO) is one of outsourcing types. The Gartner Group holds that information 
technology outsourcing includes the combination of product support and professional services, providing IT 
infrastructure and enterprise application services to customs. It also found that the total contract value of publicly 
announced IT outsourcing deals exceeded $150 billion from 2003 through 2006. In 2008 alone the top 20 
worldwide ITO contracts were worth nearly US $20 billion [2, 3]. With the fast growth of information technology 
and economy in China, the IT outsourcing is acting a more and more important role in our nation economy system. 
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According to the ministry of commerce, the total ITO contracts value is increased by 28.7% to US $27.08 billion 
in the first half year of 2014. 
Economic analysis and early warning is an effective method for supervising the whole economic development 
[4, 5]. It quantifies a series of indicators, which can reflect the activity process and status of information 
technology. Niemira uses three main economic indicators to construct the chemical industry leading and 
consistency index [6]. Ronny Nilsson surveys the OECD's leading indicator system, using leading indicators and 
other tools to prepare for economic forecasting [7]. Coincidence and leading index are constructed for the 
economy of euro area by Ataman Ozyildirim [8]. Eric Mayott establish the early warning system of real estate 
Industry in Hamline [9]. This study is focused on constructing ITO early warning system, we first use economic 
analysis to select leading and coincidence index, than determine the weight of each index by applying SVR 
method. Finally, we utilize mathematics method to format the comprehensive index. 
2. Support Vector Regression 
Support vector machine (SVM) is a new method of machine learning based on statistical learning theory. As 
for structural risk minimization principle, SVM has a better solution to small sample [10]. By introducing a loss 
function, the SVR problems also converted into solving the dual problem. First we should define a loss function 
as following: 
Lεሺfሺxሻ,yሻ= ቊ
ȁfሺxሻ-yȁ-ε   if ȁfሺxሻ-yȁ≥ε 
0                         otherwise   
                                                (1) 
Where ɂ is a positive number, which reflect the distance between ሺሻ and the true value y .  The objective of 
SVR is to find a function f(x) that matches all input data with an error at the most ε and at the same time as be 
flat as possible[11]. The case of linear function f(x) has been described in formulation (2). 
ሺሻ ൌ ɘ ή  ൅ ǡ א ୬ǡ  א                                                          (2) 
Let the inputs to be ୧ ,୧ א ୬  response variables ୧ א  ൌ  , i = 1...n. The training samples are T = 
{ሺଵǡ ଵሻǡڮ ሺ୪ǡ ୪ሻ}. By minimizing the following objective function, we can get the values of parameters w and 
b. 
 ଵଶ ԡԡଶ ൅ σ ሺɌ୧ ൅ Ɍ୧כሻ୪୧ୀଵ ሺ͵ሻ
Ǥ Ǥ୧ െ ሺɘ ή ୧ሻ െ  ൑ ɂ ൅ Ɍ୧ሺͶሻ
ሺɘ ή ୧ሻ ൅  െ ୧ ൑ ɂ ൅ Ɍ୧כ                                                               (5) 
Ɍ୧ǡ Ɍ୧כ ൒ Ͳǡ  ൌ ͳǡʹڮ ǡ ሺ͸ሻ
WhereɌ୧ ൅ Ɍ୧כ is used as slack variable, C is a penalty parameter. The dual problem is: 
 ଵଶ σ ሺ୧ െ ୧כሻ൫୨ െ ୨כ൯൫୧ ή ୨൯ ൅ ɂ୪୧ǡ୨ୀଵ σ ሺ୧ ൅ ୧כሻ୪୧ୀଵ െ σ ୧୪୧ୀଵ ሺ୧כ െ ୧ሻሺ͹ሻ
Ǥ Ǥ σ ሺ୧ െ ୧כሻ୪୧ୀଵ ൌ Ͳሺͺሻ
Ͳ ൑ ୧ǡ ୧כ ൑ ǡ  ൌ ͳǡʹڮ ǡ ሺͻሻ
Where K is kernel function. By solving this problem, we get the optimal solutionߙതכ ൌ ሺߙതଵǡ ߙതଵכǡڮ ߙത௟ǡ ߙത௟כሻ், 
the weight vector ഥ߱ ൌ σ ሺߙത௜כ െ ߙത௜ሻݔ௜௟௜ୀଵ . Thus, we can finally get the decision function: 
ሺሻ ൌ σ ሺ୧כ െ ത୧ሻሺ୧ ή ሻ୪୧ୀଵ ൅ തሺͳͲሻ 
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3. ITO early warning index based on SVR 
To compile information technology outsourcing early warning index, we first need to determine the reference 
indicator. The execution amount of contracts is an important indicator for service outsourcing industry, which 
reflect benchmark fluctuation cycle of this industry. So we select the execution amount of information technology 
outsourcing contracts as reference indicator. The data is provided by the service outsourcing research center. 
Information technology outsourcing includes software research and development outsourcing, information 
technology research and development outsourcing, information system operation and maintenance outsourcing. 
According to the research of other authors, information technology outsourcing is determined by many factors, 
such as software industry [12-16]. Finally, we choose business revenue and profit amount of software and 
electronic information industry as our first indictors. Some macroeconomics indictors, such as fixed asset 
investment, are also be selected. The total number of first indicators is 54. By the method of time difference 
relevance and peak-valley, we select 10 indicators as our final index. They are showed in table 1. 
Table 1.The final indicators  
number indicator abbr number indicator abbr 
1 fixed asset investment FAI  6 money supply M2 M2 
2 export of electronic information product EIP 7 purchase manager index PMI 
3 export of software  EOS 8 export of software outsourcing ESO 
4 import and export IAE 9 foreign direct investment FDI 
5 fixed asset investment of tertiary industry FAIT 10 central finance revenue CFR 
Based on support vector regression model, the input variable can be presented as ୧୬ୢ୧ୡୟ୲୭୰ୱǡ୧ ൌ
ሺ୊୅୍ǡ୧Ǥ ୉୍୔ǡ୧Ǥ ୉୓ୗǡ୧Ǥ ୍୅୉ǡ୧Ǥ ୊୅୍୘ǡ୧Ǥ ୑ଶǡ୧Ǥ ୔୑୍ǡ୧Ǥ ୉ୗ୓ǡ୧Ǥ ୊ୈ୍ǡ୧Ǥ େ୊ୖǡ୧ሻ. The output variable is execution amount of 
information technology outsourcing contracts୧. The loss function is: 
கሺሺ୧୬ୢ୧ୡୟ୲୭୰ୱሻǡ ሻ ൌ ቄȁሺ୧୬ୢ୧ୡୟ୲୭୰ୱሻ െ ȁ െ ɂȁሺ୧୬ୢ୧ୡୟ୲୭୰ୱሻ െ ȁ ൒ ɂͲ ሺͳͳሻ
The decision function is of the following form: 
ሺ୧୬ୢ୧ୡୟ୲୭୰ୱሻ ൌ ሺɘ ή ୧୬ୢ୧ୡୟ୲୭୰ୱሻ ൅ ǡ א ଵ଴ǡ  א ሺͳʹሻ
In order to get the weight vector of each indicator, we choose linear nuclear as kernel function form of the 
model. By solving the dual problem (7), we get the weight vector: ഥ߱ ൌ σ ሺߙത௜כ െ ߙത௜ሻ୧୬ୢ୧ୡୟ୲୭୰ୱǡ୧௟௜ୀଵ , it can be 
presented as: ഥ߱ ൌ ሺ߱ி஺ூǡ ߱ாூ௉ǡ ߱ாைௌǡ ߱ூ஺ாǡ ߱ி஺ூ்ǡ ߱ெଶǡ ߱௉ெூǡ ߱ாௌைǡ ߱ி஽ூǡ ߱஼ிோሻ். We obtain the weight of each 
indicator by normalize it: 
ݓ௜ ൌ ߱௜Ȁσ ߱௜଻௜ୀଵ ሺͳ͵ሻ
We use mean square error (MSE) to measure model fitting effect. The smaller the mean square error is, the 
better model fitting effect is. 
 ൌ ଵ௡ σ ሺݕ௧ െ ݕ௧כሻଶ௡௧ୀଵ ሺͳͶሻ
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4. Experiment  
4.1. Data description 
We choose the monthly data from July in 2010 to August in 2014 as our sample (the sample number is 55). 
The data is derived from national bureau of statistics of the people’s republic of China and wind database. All of 
them are ratio data. We preprocess them by the method of X-12 seasonal adjustment. According to the result of 
time difference relevance and peak-valley, we cluster the 10 indicators into two classes, leading index, 
coincidence index. Fixed asset investment, export of electronic information product, export of software, import 
and export, fixed asset investment of tertiary industry, money supply M2, PMI are leading index. Fixed asset 
investment and export of software are 2 phase before benchmark index, export of electronic information product, 
import and export, fixed asset investment of tertiary industry, money supply M2 and PMI are 5 phase before 
benchmark index. Export of software outsourcing, foreign direct investment, and central finance revenue are 
coincidence index. Before setting up the SVR model, we lag the seven leading indicators as follows. 
௜ܺ௡ௗ௜௖௔௧௢௥௦ǡ௧ሺݏሻ ൌ ௜ܺ௡ௗ௜௖௔௧௢௥௦ǡ௧ି௦ሺͳͷሻ
4.2. SVR model 
According to the SVR model we introduce in section 3, we construct the SVR model using libsvm 3.20 
software. We pick up 80 percentage of data as the training set, others as the test set. Finally, we run SVR on the 
data set and get the results as follow. 
Table 2.The weight of each indicator 
 FAI (2) EIP(5) EOS(2)  IAE(5)  FAIT (5) M2(5) PMI(5) ESO FDI CFR 
SVR 1.152 0.505 1.096 1.127 0.605 0.707 1.249 1.236 0.974 1.348 
The MSE of the SVR model is 64. From the weight vector, we can see that the ten coefficient are all positive, 
which is consistent with economic meaning. For example, the weight of FAI (2) is positive, which means that 
there is a positive correlation between the fixed asset investment and execution amount of information technology 
outsourcing contracts. The export of electronic information product’s weight is minimal, which means this 
indicator is less important to IT outsourcing than other indicators.  
4.3. ITO early warning system 
According to the indicators we select, we construct the coincidence and leading index by the method of 
economic analysis. From figure 1, we can see that benchmark index lag leading index about six to nine months; 
coincidence index is consistent with benchmark index. From July in 2010 to May in 2011, information technology 
outsourcing industry of China has developed rapidly, the growth rate reached nearly ninety-five percent in May 
of 2011, which may because ITO industry is in the early stage of development, and the development status of 
ITO is a little overheating. After May of 2011, the development of ITO is slowing. 
Industry signal lamps is adopt the way of traffic lights to describe industry development status of some 
important indicators. The red light means the growth speed is too rapid, the yellow light shows a little fast, the 
green light represent that the status of industry is normal and stable, the shallow blue indicate the speed is 
somewhat slow, the blue light means the development of industry is very cold. According to the signal lamps 
figure, we can observe the state of each indicator in the industry, and thus have a better understanding of the 
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industry. We use 3ɐ statistical rules for warning limit, The critical value of five status is Ɋ െ ʹɐǃɊ െ ɐǃɊ ൅
ɐǃɊ ൅ ʹɐ respectively, Ɋ is the average of each indicator, ɐ is the standard deviation. The interval of blue, 
shallow blue , green, yellow and red is [െλǡ Ɋ െ ʹɐ]ǃ[Ɋ െ ʹɐǃɊ െ ɐ]ǃ[Ɋ െ ɐǃɊ ൅ ɐ]ǃ[Ɋ ൅ ɐǃɊ ൅ ʹɐ]ǃ
ሾɊ ൅ ʹɐǃ ൅λሿ respectively. We gain the signal lamps of ITO in recent 12 months as figure 2. From September 
in 2013 to September in 2014, the status of ten indictors is mainly green and shallow blue, which means the 
development of ITO is normal and stable, but it has a trend of declining. From September in 2013 to December 
in 2013, only the indicator export of software outsourcing is in the status of shallow blue, since that, the number 
of indicators which is in the status of shallow blue has increased. 
Fig. 1.  ITO coincidence and leading index 
Note: indicator refer to FAI, EIP, EOS, IAE, FAIT, M2, PMI, ESO, FDI, and CFR respectively. 
Fig. 2.  ITO signal lamp of early warning in recent 12 months 
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Based on the weight vector we attained from SVR model and the data of ten indicators, we calculate the 
comprehensive index. The warning limit of comprehensive index has referenced the method used by China 
Economic Monitoring & Analysis Center National Bureau of Statistics of China†. The centerline of green light 
area is Nh3, N is the number of indicators. The boundary between green and shallow blue is Nh˄3+2˅/2, 
the boundary between green and yellow is Nh˄3+4˅/2, the boundary between shallow blue and blue is ˄N
h2˅-1, the boundary between red and yellow is ˄Nh4˅+1. We draw the graph of comprehensive index as 
figure 2. From July in 2010 to July in 2014, the development status of IT outsourcing changed from heat to 
normal. From July in 2010 to May in 2011, the comprehensive index is in the yellow area, the growth speed of 
ITO is a little fast. Since then, the comprehensive index decline to green area, which means the development of 
ITO is normal and stable, but the value of comprehensive index in 2014 is at the bottom of the green area, and it 
has a trend of reducing. If the government does not take any measures, the development of IT outsourcing is 
likely to slow.  
Fig. 3.  ITO early warning index 
5. Conclusion 
The objective of this paper is to construct the indictor system of information technology outsourcing and 
establish the early warning index of ITO. By the method of time difference relevance and peak-valley, we finally 
choose 10 indicators. This paper also presented how SVR method can be used in determining the weight of each 
indicator. Based on the real data of China, we calculated the early warning comprehensive index, we found the 
development of IT outsourcing in China is slowing, the government should take out some positive measures to 
promote the development of IT outsourcing. For example, from figure 1, we can see that the indictor fixed asset 
investment is in the shallow blue area, the government should increase the investment in fixed assets. 
 
 
† http://www.cemac.org.cn/Ozsbz5.html 
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